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The synthesis and characterisation of 2-(2'-thienyI/2'-furyl)-
and 2-o-tolyl-chromones has been reported by Baker-
Venkatararnan transformation under phase transfer catalysis
method in 75% yields. The method involves condensation of the
appropriate substituted o-hydroxy-ketones and 2-thiopene
carbonyl chloride, 2-furoyl chloride or o-toluoyl chloride using
PTC catalyst TABHS04.
Several chromones have been reported to have
interesting physiological activities!" such as coronary
spasmolytic':", bronchodilatory" and as anti-allergic
agents useful in the treatment of asthma', Earlier, 2-
heteryl substituted chromones have been synthesised by
the oxidation of the corresponding 2'-hydroxychal-
konesi.. using Algar Flynn-Oyamada oxidationf'" and by
Baker-Venkataraman transformation':". Jain et al.13
have reported the Baker- Venkataraman. rearrange-ment
for the synthesis of flavones under phase transfer
catalytic (PTC) method. However, PTC method was not
employed for 2-heteryl substituted chromones. There-
fore, we report herein the synthesis of 2-(2'-thienyV2'-
furyl)- and 2-o-toluyl chromones by Baker-Venkata-
raman transformation under PTC condition. Some of the
compounds reported in the present study had moderate
insect antifeedant activity.
Respropiophenene la, phloropropiophenone lb, 2,4-
dihydroxyphenyl benzyl-ketone Ic and 2,4,6-trihy-
droxyphenyl benzyl ketone ld were succes-sively con-
densed with thiopene carbonyl chloride under phase
transfer conditions using tetrabutyl-arnmonium hydro-
gen sulphate (TABHS04), and aqueous saturated
potassium carbonate as basic catalyst in the benzene
medium. After the reaction was over, the organic layer
contained chromone in the ester form 2. The crude ester
2 without purification was hydrolysed with 5%
methanolic potassium hydroxide to yield the corres-
ponding hydroxychromones 3 in the basic aqueous
phase. The hydroxychromone was liberated, collected
and purified to give the pure chromone in about 75%
yield.
Similarly o-hydroxyketones I were sucessively con-
densed with 2-furoyl chloride under PTC conditions to
yield the corresponding hydroxy 2-(2'-furyl)chromones 5
in around-75% yields.
Likewise o-hydroxy ketones I were also sucessively
condensed with o-toluoyl chloride under PTC condi-
tions to yield the corresponding 2-o-tolulylchromones 7
in yields ranging from 70-78%.
In the present study, the intermediate diketones of
general structure 8, were not isolated during the
formation of esters 2,4 or 6 or chromones 3,5 or 7. This
observation is in agreement with the earlier finding that
to-alkyl, -phenyl or -methoxy sub-stituted o-hydroxy-
ketones directly give flavones in Baker- Venkataraman
transformationl4-ls.
All the compounds of the series 2,5 and 7 were
characterised by elemental analyses, and IR, UV and lH
NMR spectral data. The carbonyl frequency appeared
around 1610 to 1640 em". In UV (MeOH) spectra the
compounds exhibited two intense absorption maxima
around 270 nm (- log e 4.36) and 320-340 nm (- log e
4.22) in agreement with 2-substituted chromones and
flavonesl9.
In 7-hydroxy-3-methyl 2-(2'-thienyl)chromone 3a
eH NMR recorded in DMSO-d6) the 3'-thienyl proton
resonated as a doublet at 87.84 (J3'HA'H= 3.5 Hz), the 4'-
proton resonated as a double doublet at 87.31 (hH.3·H=
3.5 Hz and (hH.5'H= 5.0 Hz) while the 5'-proton
resonated as a doublet at 8 7.7 (J5'H,4'H= 5.0 Hz). The C3-
protons resonated as a singlet at 8 2.21. The Cg-proton
resonated as a doublet at 86.85 (J6H.SH= 1.8 Hz). The
Cs-proton resonated as a doublet at 8.6.93 (JSH.6H= 1.8
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Hz). The C5-proton appeared as a doublet at 0 7.94
(J5H•6H= 9.5 Hz). The mass spectral fragmentation was in
agreement with the assigned structures.
All the compounds except, 4a,c,d are being reported
here for the first time. Compounds 4a,c,d were
synthesised earlier by Baker-Venkataraman transforma-
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tion". Since the yields are high, the PTC method seems
to be a facile method for the synthesis of chromones and
flavones.
The compounds 3,5 and 7 were tested at 1000 ppm
concentration in acetone for .heir insect- antifeedant
activity on 6-8 hr prestarved larva of IV instar
Spodoptera litura F. on fresh castor leaf disc, by non-
choice test method'". The percentage of antifeedant
activity was calculated by the formula of Singh and
Panth2'. The compounds showed only moderate to poor
antifeedant activity (30 to 61 %). Generally the
compounds that exhibit above 75% antifeedant activity
are considered to have high anti feed ant activity while
those with 75 to 50% antifeedant activity as moderately
active and below 50% are considered to have poor
antifeedant activity. The standard synthetic pyrethroid
fenvalerate at 62.5 ppm concentration exhibited high
anti feed ant activity (92%) and insect suffered mortality.
Experimental Section
General. Melting points were taken in open capillary
tubes in sulphuric acid-bath and are uncorrected. IR
(KBr) spectra were recorded on a Perkin-Elmer
infracord model 337 and UV spectra in methanol on a
Shimadzu UV-VIS 200 spectrophoto-meter. 'H NMR
spectra were recorded in DMSO-d6 on Varian A-90D
and Varian EM390, 90 MHz, spectro-meters (chemical
shifts in 8, ppm). Mass spectra were recorded on a
Perkin-Elmer Hitachi RMU-6L MS30 instrument with
D55 data system.
General procedure for the synthesis of 2-(2'-
thienyV2'-furyl)chromones and 2-o-tolylchro-mone
(2'-methylflavones). A mixture of o-hy-droxy ketone 1
(1.66 to 3.2 g, 10 mmoles) and 2-thiopene carbonyl
chloride, 2-furoyl chloride or o-toluoyl chloride (2.8 to
4.0 mL) was taken in benzene (30 ml) and brought into
contact with 30 mL of aqueous potassium carbonate
solution and a catalytic amount of TABHS04 (50 mg,
0.001 mmole) added to it. The reaction mixture was
stirred for 5-6 hr. After the reaction was over, the
aqueous layer was separated and neutralized to get 7-
hydroxy- or 5,7-dihydroxychromones (3,5 or 7) in about
(30%) yields.
The organic layer contained the chromone in ester
form [2-(2'-thienyU2'-furyl)- or 2-o-toluylchromones
(2,4 or 6)]. The solution was concentrated, hydrolysed
with 5% methanolic KOH and neutralised with dilute
hydrochloric acid to yield the solid hydroxy form
(3,5,7). Both the products were mixed, dried and
recrystallised.
7-Hydroxy-3-methyl-2-(2'-thienyl)chromone 3a:
Recrystallized from methanol as bright yellow needles,
mp 258°C (1.8 g, 75% yield); IR : 1610 em"; UV 210
849
nm (log E 4.02), 320 nm (log 4.26); 'H NMR: 07.94 (d,
1 H, J5H.6H=9.5 Hz, H-5), 6.85 (d, 1 H, J6H.SH=1.8 Hz,
H-6), 6.93 (d, 1 H, JSH.6H=1.8 Hz, H-8), 7.84 (d, 1 H,
J3'H.4'H=3.5 Hz, H-3'), 7.31 (dd, 1 H, J4'H.3'H=3.5 Hz;
hH.5'H= 5.0 Hz, H-4'), 7.7 (d, 1 H, J5'H.4'H=5.0 Hz, H-
5'), 2.21 (s, 3 H, 3-CH3); MS: mlz 258 (M+). Anal.
Calcd for C'4HIO03S: C, 65.i 1; H, 3.8. Found: C, 65.0;
H,3.6%.
5,7-Dihydroxy-3-methyl-2-(2'-thienyl)chromone 3b:
Recrystallized from methanol as light yellow needles,
mp 233°C (1.3 g, 70% yield); IR: 1640 em"; UV 210
nm (log E 4.10), 270 nm (log 4.34), 333 nm (3.99);
'H NMR : 06.93 (d, 1 H, J6H.8H=2.0 Hz, H-6), 7.05 (d,
I H, JSH.6H=2.0 Hz, H-8), 8.0 (d, 1 H, h'H,4'!i= 4.0 Hz,
H-3'), 7.40 (dd, I H, J4'H.3'H=4.0 Hz; J4'H,5'H=5.5 Hz, H-
4'),7.75 (d, 1 H, J5'H,4'H=5.5 Hz, H-5'), 2.3 (s, 3 H, 3-
CH3); MS: mlz 274 (M+). Anal. Calcd for C'4HIO04S: C,
61.3; H, 3.64. Found: C, 61.2; H, 3.5%.
7-Hydroxy-3-phenyl-2-(2' -thienyl)chromone 3c:
Recrystallized from methanol as bright yellow needles,
m.p. 230°C (2.5 g, 78% yield); IR : 1620 em"; UV 210
nm (log E 4.04),320 nm (log 4.10), 'H NMR : 07.9 (d,
I H, J5H.6H=9.0 Hz, H-5),6.97 (d, 1 H, J6H,SH=2.5 Hz,
H-6), 7.05 (d, 1 H, JSH,nH=2.5 Hz, H-8), 7.84 (d, 1 H,
h'H,4'H= 3.8 Hz, H-3'), 7.25 (dd, 1 H, hH,3'H= 3.8 Hz;
14'H.5'H=5.5 Hz, H-4'), 7.44 (d, 1 H, 15'H,4'H=5.5 Hz, H-
5'), 7.75 (m, 5 H, H-phenyl); MS: mlz 320 (M+). Anal.
Calcd for C'9H1204S: C, 71.25; H, 3.75. Found: C, 71.0;
H,3.50%.
5,7-Dihydroxy-3-phenyl-2-(2'-thienyl)chromone 3d:
Recrystallized from methanol as yellow needles, mp
234°C (2.6 g, 80% yield); IR : 1640 em"; UV 210 nm
(log E 3.92), 270 nm (log E 4.00), 340 nm (3.78);
'H NMR: 86.87 (d, I H, J6H.8H=2.0 Hz, H-6), 7.18 (d, 1
H, lsH.6H=2.0 Hz, H-8), 8.25 (d, I H, h'H.4'H= 3.5 Hz, H-
3'), 7.6 (dd, 1 H, 14'H.3'H=3.5 Hz; 14'H.3'H=4.5 Hz, H-4'),
7.81 (d, 1 H, J5'H.4'H=4.5 Hz, H-5'), 8.12 (m, 5 H, H-
phenyl); MS: mlz 336 (M+). Anal. Calcd for C'9H1204S:
C, 67.85; H, 3.57. Found: C, 67.5; H, 3.60%.
7-Hydroxy-3-methyl-2-(2'-furyl)chromone Sa:
Recrystallized from methanol as light yellow coloured
needles, mp 292°C (1.8 g, 75% yield, lit'2. mp 292°C);
IR: 1626 em"; UV 236 nm (log E 4.18),326 nm (4.08).
5,7-Dihydroxy-3-methyl-2-(2'-furyl)chromone Sb:
Recrystallized from methanol as yellow coloured flakes,
mp 249°C (2.0 g, 80% yield); IR: 1620 em"; UV 210
nm (logs 4.00),270 nm (4.36),323 nm (4.22); MS: mlz
258 (M+·). Anal. Calcd for C'4HIO04: C, 69.4; H, 4.1.
Found: C, 69.5; H, 4.2%.
7-Hydroxy-3-phenyl-2-(2'-furyl)chromone 5c:
Recrystallized from methanol as colourless needles, m.p.
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231°C (2.2 g, 75% yield, litl2. mp 230°C); IR: 1618 em";
UV 235 nm (loge 4.19),321 nm (3.89).
5, 7-Dihydroxy- 3 -pbenyl-2-(2'-furyl)chromone 5d:
Recrystallized from methanol as colourless flakes, mp
253°C (2.2 g, 70% yield, lit12. m.p.254-55°C); IR: 1640
em"; UV 210 nm (loge 4.23), 270 nm (4.27), 340 nm
(3.09).
7-Hydroxy-3-methyl-2-o-tolyIchromone 7a:
Recrystallized from methanol as colourless flakes, mp
224°C (2.0 g, 75% yield); IR: 1630 ern"; UV 215 nm
(loge 4.28), 320 nm (3.68); MS: mJz 266 (M+). Anal.
Calcd. for C16H1403: C, 76.1; H, 4.7. Found: C, 76.0; H,
4.5%.
5,7-Dihydroxy-3-methyl-2-o-tolyIchromone 7b:
Recrystallized from methanol as colourless needles, mp
209 (2.2 g, 78% yield); IR: 1620 ern": UV 215 nm (logs
4.0),270 nm (4.10),320 nm (3.51); MS: mJz 282 (M+).
Anal. Ca1cd for C16H1404: C, 71.60; H, 4.4. Found: C,
71.5; H, 4.3%.
7-Hydroxy-3-phenyl-2-o-tolyIchromone 7c:
Recrystallized from methanol as colourless flakes, rnp
216°C (2.1 g, 70% yield); IR: 1640 ern"; UV 210 nm
(loge 4.06), 310 nm (3.90); MS: mJz 328 (M+). Anal.
Calcd. for C21H1603: C, 80.0; H, 4.45. Found: C, 80.0;
H,4.2%.
5,7-Dihydroxy-3-phenyl- 2-o-tolyIchromone 7d:
Recrystallized from methanol as colourless needles, mp
238°C (2.5 g, 70% yield); IR: 1640 ern"; UV 210 nm
(loge 4.02), 260 nm (4.11), 320 nm (3.53); IH NMR :
86.90 (d, 1 H, J6H.8H=2.5 Hz), 7.14 (d, 1 H, J8H,6H=2.5
Hz), 7.32 to 8.2 (m, 9 H, rest of the aromatic protons);
MS: mJz 344 (M+). Anal. Calcd for C21H1604: C, 75.9;
H, 2.52. Found: C, 75.8; H, 2.3%.
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